Diethylstilbestrol and tetrahydrochrysenes are calcium channel blockers in human platelets: relationship to the stilbene pharmacophore.
The effects of compounds with the stilbene pharmacophore [diethylstilbestrol (DES), DES derivatives, tetrahydrochrysene (THC), and THC derivatives] were examined for their ability to inhibit thrombin-induced Ca(2+) influx in human platelets. DES derivatives (DES dimethyl ether, DES dipropionate, dienestrol, and hexestrol) had lower inhibitory activity than DES. Esterification of DES with the bulky monobenzyl group eliminated inhibitory activity. Unsubstituted THC diol had the lowest inhibitory activity in the series of the THC derivatives bearing substituents in the 5,11 positions. These derivatives, either diethyl or dipropyl, cis or trans, were potent inhibitors of thrombin-induced [Ca(2+)](i) elevation (near 100% inhibition at 10 microM). Therefore, stilbene pharmacophore having bulk out of the plane of the double bond (from the twisting of the two aromatic rings or from addition of all substituents) seems to be requirement for the inhibitory activity. Free hydroxyl groups are also required for inhibitory activity, most likely for hydrogen bonding, since trans-diethyl tetrahydrochrysene dimethyl ether was inactive. Compounds bearing ethyl substituents (DES and THC derivatives) inhibited thrombin-induced release of calcium from the endoplasmic reticulum. These compounds also inhibited thapsigargin-induced Ca(2+) influx. This result implies that these compounds also block store-operated Ca(2+) influx directly, as well as internal Ca(2+) release. Compounds without ethyl substituents (trans-resveratrol, genistein, daidzein, and THC diol) only inhibited calcium influx into platelets.